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“USSR/Physits. = ‘Crystallography: - -Fp-1836- 
“Gard 1/1, | Pub 146-21/25 oe : 
Author: Mbowlina, B. T.,. and gavaritekiy, N. V- 

“title” * i Problem of. obtaining. 4. metastable modification of thallium | 


“ pertodical! ; Zhur. ekep. i tor. fiz. 28, 250, Feoruary 1955 
——ppetract—->--In-order-to-clarify the role of the crystalline lattice in the phencrencn of “a 
Wit Ene 2 ees ob superconductivity 44 is important to investigate the various-crystelline med- ee 
. a fications_of cre and the game substance at low temperatures. There are threciyy 
eects eettie metals (thallium, titenium, and zirconium) whose alpha-modification is super=- vs 
ae eonducting,—but-their. peta-modification -at-low temperatures has. not ‘heen in-_ 
pon od ye ptigated «The. authors attempted to obtain and study ot low temperatures ——- Bae 
the metast ble jodification of thaliiun (99.98% pure) tempering was-carried—- ae 
out by ‘geveral methods. ‘They found that one of the usual methcds does not vie 
A, — obtain thalliur,in its: metastable modification and that thus the problem of _ 
ae a --the -possibiLi ty:.of. tempering pure thallium remains open.. They thank A. Ie 
ghal'nikev for his interest and N. Ve Belov, laboratory agssistunt-in -the-In--. 
_. gtitute.of.Cryrtallography, Academy of Sciences USSR, for roentgenogress. - : 
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Be submitted + September 27, "954. 
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Author : zavaritskiy, N.Ve, Zel'dovich, A.G. 

Title : Heat Conduction of Commercial Materials at Low Temperatures 


orig Fub ; Zh. tekhn. fizikt, 1956, 26, No 9, 2032 - 2036 


Abstract ; The upper erd of a specimen, placed in a vacuum jacket, is 
joined with a cold connection to 4 bath of liquid hydrogen 
or liquid helium. Attached to its lower end is 4 heater. 
The temperature level ig maintained by a heater, located in 
th? upper pertion of the specimen. The temperature distri- 
bution is measured by means of graphite thermometers. ‘The 
specimen is surrounded by & shield, which has the same tem- 
perature as the upper end of the specimen. In the range - 
from 2 to 110° K, the authors measured the heat conducti- 
vity of copyer (annealed and unannealed) cupalloy (unannea- 
at , dural!.minum renner » Phosphor bronze (unannea- 
lea), “mel"ihior” (copper-nickel alloy) (annealed and un- 


: 1/2 
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Jn Abstract ©: annealed), minganine (unannealed), stainless steel (unan- 

ee nealed), and graphite coxposition. The average heat con- eyed 

Me duction of these materials was calculated in the ranges | 
from 4.2 to | 20.4, 20.4 to 78, aneet, e 
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TIPLE: | An Investigation of the Thernal Propesties of Superconductors 

2 J.Tin (Down tu 0,159K) (Issledovaniye tepbvykh svosyaty sverkh- es 

provodnikov 1.0lovo (do 0,15°K)) 

Mm PERIODICAL: Zhurnal Eksperimental 'noy i Teoreticheskoy Fiziki, 19575 so 
Mt Vol. 33, Nr 51 pp- 1085-1098 (USSR) 


: id 


. g ductivity ef some various tin testes within the thermal] rangé 
nae of 0,15 to 40K, it is possible to determine the specific heat 
; : ‘of tin up to 0,15°%. The low temperatures were obtained by an x 
adiabatic magnetic reversal of two ingots of jron-ammonium-aluna. a 

It has been stated that the specific haat beneath 0,45°K is de- ; 

termined by the grid and that the heat varies with ©, = 202+3°K 

according to the Debye-law. Beyond 0,450 K the gascitic heat of 

the electron occurs, 6 heat which depends upon the temperature 


according to (=o2Ky 
; Chg * A(t)e T 


ABSTRACT? ‘Based upon ths measurement of both the heat- and thermal con- ae 


Based upon tie results of measurement the free energy of the su- 
perconducting electrons below 3° K may be represented versus 
(or, as function of ) 
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An Investigation of the Thertial Properties of Superconductors 56-5-2/46 ao 
“ T.Pin (Down to 0,15°K) Sons — 


tee re noe (=k : 
é :  Fyy pre( ) , in which case 


: Bs Bs 7.107 Joule/g- fol.grad 
n-= 255 * 0,9_ 
a= 1,35 40:10 he heat conductivty of tin beneath 0,3°K with — 
all test pieces was determined by phonons from the heat transfer. 
Only with one test piece a diffusion effect of phonons on a Spe- 
cular surface was observed. 
In case of highet temperatures the heat conductivity of the elec- 
trons appears which changes according to (=X) 
: ee ac Kpg = const.e ’ 
in which case B= 1,45-+ 0,05. The exponential dependence of both 
the heat conductivity and the specific heat sesms to indicate that 
the stimulatel states of the electrons in the superconductor are 
separated from the tain energy ties. There are 2 tables, 9 fig- 
: ures, and 26 references, 6 of which are Slavic. 
4 ASSOCIATION: Institute of Physical Problems of AN USSR (Znstitut fizicheskikh ois 
problem Akadenii nauk sss) -_ . 


SUBMITTED: April 4, 1957. 
AVAILABLE: Library of Congress 
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AUTHOR: |.  gaveritakiy, NpVe,,(éoseow) me 3 io sov-47-58-5-2/28 
; mall a anes eae ton see ie a oe 


TITLE: - The Physics of Low temperatures (Fizika nizkikh temperatur) 
PERIODICAL: Fizika v shkole, 1958, Nr 5, pp 8-14 (USSR) 


ABSTRACT: The material contained in this article is to be used by the 
; instructor to help answer various questions of students when 
studying low temperatures approaching the absolute zero. In 
this connection, the author supplies information on the 
following subjects: 1) the struggle between the forces of 
----~gnteraction, endeavoring to regulate the chaotic movement 
of a action t ereieies; andthe thermal motion constantly. do” fe he Sel Sue 28 
stroying the orderliness} 2) thermal capacity and thermal: — Be 
ee _ eondustivity of solids which prove that the peculiarity of 
“ove ehavlor of the ‘body! s~properties..at. low temperntures Can 


only be understood from the viewpoint of quantum. lawB« == be 


- 3) the quantum effegts, which are constantly becsming apparent 

in the field of low temperatures} 4) the isotopes of «elium-3 
and helium-43 5) the magnetic properties of paramagnetics} 
6) the discovery of the orderliness of magnetic stages in 


antiferromagnetics} 1) the importance of low temperatures 
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‘for nugieer ‘podearch. and the method of “penetrating into the 
‘field of low temperatures. 
There are 4 graphs, 1 table and 3 diagrams. 


1. Physics--Study and teaching 2. Low temperature research--USSR 
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TITLE: The Investigation of the Thermal Properties of Superconductors. 
II (Issledovaniye teplevykh svoysty sverkhprovodnikov . 1I) 


PERIODICAL: Zhurnal eksperimental 'noy 4 teoreticheskoy fisiki, 1956, 
ahi Genii a See Bae Be inert Ph Ah USI) re eg SO Set 


ABSTRACT: - According to recont investigations (Ref 1, 4-7) the specific 
. 4 -- heat of the electrons ia a superconductor depends on T/T in 
an exponential way. Bus 1t remained unknown to what extent this 
' dapendence is a common feature of any superconductor. Moreover 
it is still-unknown whether there is a law of eigenstates for 
the properties of these supercomiuctors. In order to solve these 
problems, the author investigates the thermal: properties of 
~-aluminun and-zinc. The investigation of these metalg-is of in- . 
terest also from the point of view of the possibility of 
immediately measuring the specific heat and the thermal con- 
ductivity of the electrons. The method of measurement: does not 
differ essentially from the method which was applied to in- 
vestigate the thermal properties of tin (Ref 1). Thermal con- 
duotivity and thermal diffusivity were determined by direct 
measurements and therefrom the specific heat waa calculated. 
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The Investigation of the Thermal Properties of Superconductors.IT 
S0¥/56~54~5~10/6 
Cylindri:dsauples with a diameter of “1,5 mm.and a length of 
400 mm were applied. The zine samples consisted of monocrystals, 
the aluminum samples, however, consisted of large orystals. 
Several figures illustrate the results of the direct measure- 
ments of thermal conductivity and of thermal diffusivity. 
“Other figures illustrate the specific heat of aluminum and zihc. 
For sufficiently low temperatures the specific heat of the 
metals may be described by the formula ec, «= yt + 1944(T/'8)3 


Joule/g,mol.grad. @ denotes the Debye (Debaye) temperature. 
The firat term of this formula is due to the thermal conductiv- 
ity of the electrons, the second is due to that of the lattice. 
In transition to the superconducting state only the specific 
heat of the electrons. is changed essentially, whereas the heat 
capacity of the lattics practically remains constant. In the 
‘transition of the metal into the auperconducting state there is 
a discontinutty (sudden change) of the specific heat. The 
relative value Ac/e,(T,} may be calculated from the variation 
"of the thermal diffusivity at the critical temperatures. From: ----:-~ 
- the results of this paper there result the values 
A c/o, (T,) 21,60 + 0,15 for Al and Ac/c, (7, ) = 1,2540,15 for 
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The Investigation of the Thermal Propertics of Superconduétors. 


eae BON 56-34-5-10/61 
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ASSOCIATION: 


SUBMITTED: 


revigion) 


For the interval 1(0,7<T_ one may write c., 24 exp(-aT, /T). 


The numerical values of the coefficients A and a are given. 


The variations of the dependence of the thermal properties of 
the superconductors. on the relative temperature 1/?, are deter- 
mined principally by the value of a. The characteristic prop- — 
erties of the temperature dependence of the thermal conductivity 
and of the specific heat are correlated. The author thanks 

P. L. Kapitsa, A. I. Shal'nikov, Yu. V. Sharvin, and P. G. 
“Strelkov for their ussful suggestions and V. I. Shishkin who 
helped to carry out the measurements. There are 11 figures, 

2 tables, and 22 references, 5 of which are Soviet. 


Institut fizicheskilh nroblem Akadenii nauk SSSR(Institute 
for Probleme on Physice,AS USSR) 


October 21, 1957 (initially) and Jaauary 29, 1958 (after 


'1.Supersonductors-—Thernodynamie properties 2.Lead--Thermodynanic 


properties 3.Zine--Tharmodynamic properties 4,Electrons—Specific 
heat 
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PURPOSE: ‘This booklet is intended for the layman interested in low temperature 
phenomena, 


COVERAGE: This ic a popularized discussion of what the temperature phenomenon 
is and the basic laws governing it. (Whanges in the state of matter at 
very low temperatures make it possibl: to study and determine certain 
fundamentol properties and characteristion of materials which could not 
be obtained otherwise, The discussion includes an analysis of the lews 
governing temperature changes, the nature of energy change at low tempera- 
tures and the chenges which occur in ‘the state of substances and force 
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"PHORD = “Zayaritakiy) Ne-Vio 28 5 
: “TITLE: ; ‘Investigation. of the Thermal Properties of Super- iz 
. conductors, . IIT. Anisotropy of the Thermal Conduc- oe 
: : tivity of Gallium 
. PERIODECAL! . _ zhurnal cksperamenta'l 'noy 4, teoreticheskoy fizilc, 
Oe 1.959, Vol 37, Nr 6, PP 1506-1516 (USSR) | 
ABSTRACT: | The thermal conductivity of gallium in the normal 


and superconducting states was measured along aifferent 
tr crystallographic axes. The anisotropy detected in the 
fe temperature dependence of the electron thermal electri- 
Bio OP gee to ee cal-conductivity in the supereonducting state was 
related to the anisotropy in the gap width in the 
excitation energy spectrum. The samples were prepared 
py the method of P. L. Kapitsa (cef., Proc. Roy. Soc., 
119, 358, 1928) in the form of monocrystals ~~50 mm 
; long and 0.7-0.3 mm in diameter. Samples were divided 
ante those having 70.1% impurity (mainly Si, P, kK, 
Card 1/4 - Ca, Al, T1,-V) and those with ~” 0.001% impurity,———--—-_ 
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the Thermal Conductivity of Gallium ; 


“Ti thod of measuring thermal conductivity was 
Soo ous to that described by the author an nis 
earlier work (cf., Zhur. eksp. 1 teoret. scan 

1085, 1957). The critical magnetic field of Ga 
shown in the graph nelow:. 6) Oh eneos 

Mt fia : 
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the Thermal Conductivity of Galliume ee 


‘The following ‘relations “were obtained. between.-the -...---.--.... ‘ 
temperature and the critical magnetic field of Ga: 


Ty 1.08; (dH,/OT) mp ., Ty ~925 Hy m_5 0K 59.53 


(dH, /AT® ep, 0K 56.5; 103 ~, joule/g x mole x der’ 
0.63. In all the samples at temperatures below orn 
the scattering of electrons by thermal oscillations 
was insignificantly small in comparison with the 
-seatterings because of the defects in the lattice. 
- The changes in anisotropy with the temperature indi- 
eateda.sharp difference in the thermal conductivity 
of Ga along the a and ¢ or 5 and ¢ directions, The 
sharpest change in the thermal conductivity anisotropy 
of electrons was in the region of temperatures lying 
—pelow the critical temperature, Thus, from Ty to 
-0.5Tx the change in anisotropy between Ky, and Ke 
was only ~ 30%, while from 0.5T,x to 0,eTy the 
change was ~~ 200%. There appeared to be a quanti- 
Card 3/4 «tative relation between the anisotropy change of 
the thermal conductivity of electrons in normal 
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“and superconducting states. The degree of anisotropy 
in Ga was a/30% of A min’ This work was performed 


under the guidance of P. L. Kapitsa and A. I. Shal!- 
nikov; V. I. Shishkin participated in the experimental 


part of this work. There are 6 graphs; 3 tables; and 


19 references, 6 Soviet, 8 U.K., 1 French, 1 German, 

3 U.S. J. Bardeen, L. N. Cooper, L. R. Sehrieffer. 
Phys. Rev., 108, 1175, 1957; S. d. Laredo, Proc. Roy. 
Soe., 229, 473, 1955; J. F. Cochran, D. E. Mapother, 
Phys. Rev., lll, 132, 1958; H. M. Rosenberg. Phil. Hag. 
2, 541, 1957; G. M. Graham. Proc. Roy. Soc., 248, 522, 
1958 are the most racent U.S. and U.K. references. 


Inst. Phys. Problems. Acad. Sctences USSR (Institut 
fizicheskikh problem Akademii nauk SSSR) 


May 13, 1959 
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He 8 pe ae | _- $/120/60/000/005/037/051 
fe OS. 00 par haere get ae ; 18032/E314 boa Pa ; 
uv AUTHORS 3... Zavaritskiy, N.V.,: Sviridov, VeAo and Tolstov, K.D. 
TITLE: Sensitivity and Thermal Conductivity! of Nuclear 
_ ; : Emulsions at Low Temperatures, yf 
_ PERIODICAL: Pribory i tekhnika exsperimenta, 1960, No. 5, 
a : : "pp. ‘L351 = 1352 Ae a eG a eS ae Fs = Se ee eet 


~—"““gonductivity of the NIKFI-R eiitilsions can be expressed by the = ~~ 
ris formulas “Se aoe is a a B are vo _ Fae Se oe Hal ee ok Gc A Rskas Pella Guar Se da, eae 8 Sy fo ~" a 
; Kno 202 > 72-8 * 107? W/em, °K (1) . X s 
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As So eee 8/120/60/000/005/037/051 
bese: a __2032/E314 


Emulsion 300 106 0.3 Od 


ay nae 


Sensit: ivity. “and Thermal Conductivity af Nuclear Emulsions at 
Low Temperatures 


at Ool, 0.3, 1.6. ane 300 °K. The results obtained are summarised 
in. ie following table: AbeSlutsS sansic 


Temperature, °K tivity at 300 “K 
2 (blobs/100,) 


ae NIKFI-“R-~--~- 100% (5633) (23232) : (283) "is enerssthet 0 ee a ene ea a 


“Ilford G-5 100% (69415)% = = (70#15)% 8S 


Nee nn en near IRAE SRR SRRRRRREnneanamnenentuenenetnestimiei innit Aaa aaa Aa 


The sensitivity at 300. ©. was taken at 100%. Acknowledgments 
are expressed to P,L. Kapitsa for collaboration in this work. 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010003-7" 


7 BPEROVED: FOR RETEASE: el eaceaniota CIA-RDP86-00513R001964010003-7 


TONE Seni SHARES MTSE HSS PSST PETE Se Sg Se Se SSE eS ERR SEIS Bere ne ere ee ENE 


89363 


8/120/60/000/005/032/051 
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cau niniy tks and Ahevwal Conductivity of Nuclear: Emulsions at 
Low Temperatures 


There are 2 figures, 1 table and 1 Soviet reference. 
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81667 
Saar see iace Soe! 8/056/60/038/06/02/012 
B006/B056 
24.7600 | 
AUTHOI: . favaritaki UPae . - 
fa ————_—TITLE;—_-___Thermal-Conduotivi ty! of-Supercondva| ee fag 
‘i . ; State i : Gaon, 


FERIODICAL: | Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 38, No. 6, pp. 1673-1684 


TEXT: The author measured the thermal conductivity of lead, tin, and 
_ gallium single orystal samples (50 mm long, 1 mm thick) within the 


temperature range 0.15-3.7°K in the intermediate atate (between the 
normal and the superconducting phase), The characteristics of the samples 
investigated are given in Tables 1 and 2. The measuring technique was 
similar to that described in Ref. 4. The impurity concentrations of the 
samples were ~/107°% (Pb), 2.107 °% (Si), and 0.2- 5.1074% (Ga). Pigs. 1 
and 2 show the thermal resistivity as a function of H/B, ies and Fig. 3 


the thermal conductivity in the superconductive state. As shown by Figs. 1 
and 2, the transition from the superconductive to the intermediate state 


a ~oard-1/4 ee ere 
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in the Intermediate State . B006/B0 


is accompanied by an increase of the thermal resistivity W of the sample; 
this increase is independent of the heat flow through the sample. In the 
transition from the normal to the superconductive state (decrease of H), 
an inverse effect occurs, however, with the formation of a hysteresis 
loop. The increase AM 53 of thermal resistivity in the transition from 


:~ the superconductive to the-normal state is, as explained for the case of 
heat transfer by phonons, AW 4” m”? within the entire temperature 


range, and is inversely proportional to the structural period of the 
intermediate state. With a temperature reduction from 1 to 0.15°K, 


- PAW, ‘changes only by 20 to 30% (Fig. 4). It is shown in the following 


that by means of the conception of heat transfer by phonons, the tutality 
of the phenomena to be observed in the transition to the intermediate 
state can, at the utmost, be explained qualitatively. The magnitude of 
au 4 4s shown to be ao near approach to the theoretical value, if it is 


- gsaumed that the phonons are scattered from conduction electrons in 
“domaine which are in a normal state. In the following, the endeavor is 
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' made to explain the phenomena by assuming heat transfer by electrons 
(by the example of the data obtained for gallium oryatals). In the cane 
of electronic. heat conduction, AW, weakly depends on the impurity 


concentration of the sample, but the relative change of the thermal 
resistivity OW,,/W,, depends to a considerable oxtent on the lattor. 


Thus, in the case of a change in concentration from 10720 to 5-107 44, 
= AW. i/Wes increases from 0.8 to 6 (at T~ 0.1°K). The temperature 
dependence of AY,s/*,, is, however, similar for all samples (Fig. 5). 


Fig. 7 shows SW,, and AW. /Bes as functions of 2/T it’ The author, 


contrary to Hulm (Ref. 16), assumes that the increase of the thermal 
resistivity in the intermediate stats is essentially due to a change in 
the electronic heat transfer in the superconducting’ region. For the 
purpose of investigating this more closely, additional experiments were 
carried out; the electrical resistance in the intermediate state was 
jneasured, and it was found to be equal to the product of the resistance 

‘in the critical magnetic field by the concentration of the normal ee 
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-Purthermore, W was measured ina high-purity tin single crystal when H 


was in the direction of minimum (maximum) thermal conductivity; Fig. 9 
shows the two curves obtained. It is finally shown that at femperatures 


' the electron mean free path be limited by the domain boundaries. The 
author finally thanks P. L. Kapitsa, A. I. Shal'nikov, A. A> Abrikosov, 


and Yu. V. Sharvin for discussions. Ye. M. Lifshits is mentioned. 
There are 9 figures, 2 tables, and 21 references; 10 Soviet, 5 British, 
and 6 American. _— ve ants a 
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TITLE: : Measurement of the Anigotropy in the Thermal Conductivity 
of Zine and Cadmium in a Superconducting State 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
; a: . Vol. 39, Now 5(11), pp. 1193 = 1197 


TEXT: Several previous studies (Refqg. 1,2) proved the existence of an- 
isotropy in the excitation energy spectrum of superconducting gallium 
and 2ina. The present work deals with such measurements for sincand cad- 
-. mium. The thermal conductivity of single crystals of tinoand cadmiun 
grown by the. method of P. L. Kapitsa (Ref.3) was measured along the 
principal crystallographic axes. Taig method was the same as the one 
used by N. Ve Zavaritskiy (Ref.4), apart from an important improvement 
of the thermal contact between the specimen and the cooling salt. The 
_ thermal conduotivity. (in w/om.deg) at T= 7) amounted to: 
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: = dtanantonsit of dhe -dnleoteopy inthe mnerual. a/ost fsaj0sy/00s/003/o51 
won Gonduativity of Zinc and Cadmium-in-a Super-- -B029/B Si 
conducting State 


Zn~4 Zn=2 Zn=7 Zn-4 Zn=#5 Cd~1 Cd-2 Cd-3 
18 8.3 725 4.6. 241 6.92 28.2 9.1 


‘In order to.find ‘the critical tempexature 7, of these metals, the tempera- 


ture dependence of the critical magnetic field strength H, for zincand 
cadnuiun was determined as earlier. The following table shows the most 

important quantities which characterize H,(T) and the thermal capacity 
of the uetal calculated therefrom for standard pondietonar 


sae ae : = 3 
a E/T (Be) ps 0K (a7, /ar® n> 0 bale 


All data are expressed in joules/g.mole.deg 


“~n 0.82, 100 mor "8 O(G085) gO nn 0 68(40.03 00" a 
Ca 0.53 95 28.5(+0.5) 107 0.63(+0.06) 
Card 2/4 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010003-7" 


CIA-RDP86-00513R001964010003-7 


aie SRR HE. SPIRES RRM RIs MASE Pe HAI SRE eae 


Measurement of the Anisotropy in the Thermal  8/056/60/039/005/003/051 
Conductivity of Zino and Cadmium in a Super- . BO029/B077 
conducting State 


The temperature dependence of thermal conductivity depend upon the 
oryatallographio axis. The largest difference appears between the hexa- 
wonal axis and the directions perpendicular to it. The anisotropy in the 
temperature dependence of thermal conductivity is very pronounced in the 
change of the ratio between the values of thermal conductivity along 
several crystallographic axes. The data from measurements made by 

V. B. Zernov were incorporated. The anisotropy mentioned ahove can be 
connected with the anisotropy of the gap.width A in a temperature range 
T€,, which separates: the excited state from the superconducting 
"ground state” of the electrons. The results found in this manner are 
compared with theoretical considerations of I. M- Khalatnikov (Ref .9). 
Approximation of A with the.aid of a spheroid gives 


ea “i | 
Ky Ann/Ky4nin 7 401 Onint/(4nax ~ Amin)? THis relation is similar to 


; the experimental relation for the temperature range t/T.< 0.3. Also for 
superconducting. cadmium the temperature dependence of thermal conduc- 
“tivity is:a function of the crystallographic axis; and this anisotropy 
is similar to that corresponding to zina.The data available at present 
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conducting State ‘ 


do not suffice to find a relation between the anisotropy of A and that SC) 
of the vroperties of the metal under standard conditions. But the cor- yee 

s relation of the anisotropic characteristica between O and the singulari- 

ke ties of the Fermi surface does not seem to be qocidental. The theory of 

: I. M. Lifshits et al. (Ref.12) is mentioned. P..L. Kapitsa and 
A. I. Shal'nikov are thanked for their interest. A. F. Rusinov is = 
mentioned, There are 3 figures, 1 table, and 12 references: 6 Soviet, and yee 
5 us, a . I: 
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TITLE: Thermal Conductivity of High-purity Thallium ard Tin 


Ay PERIODICAL: Zhurnal eksperimental'noy i tecreticheskoy fisziki, 1960, eG 
z Vol. 39, No. 6(12), pp. 1571 - 1577 bs 


TEXT: The author investigated the thermal conductivity of high-purity ie 
thallium and tin single crystals (having a small ratio tT /0, qT. - tempera- Soe 


ture of the transition into the superconductive state, 0 - Debye tempera- 
ture) in the normal and superconductive state, in order to find out how ~ 
. the thermal conductivity changes if one passes from electron scattering X 
= 6=h -SCOby lattice imperfections to electron scattering by thermal vibrations. The \ 
Ei investigations on tin were carried out together with L. G, Koreneva, the 


“ ' purification of tin under the supervision of N. N. Mikhaylov in the are 
' technolomical department of the IFP (Institute of Physical Problems). The een 
i characteristics of the specimens investigated are given in the Table. The are 
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Thermal Conductivity of High-purity Thalitum _ 8/056/60/039/006/016/063 
and Tin — B006/B056 


part played by the various processes of electron scattering was determined \ 
by measuring the thermal conductivity in normal (kK) and in superconductive 
(K,) state, and the resistivity. At low temperatures it holds for the 
normal atate (1): T/K =9 /L + TW,(T), where the first term is due to 
electron scattering from lattice imperfections (specimen boundary); @o is 
the residual resistivity, L the Lorentz constant; the seccnd term ig due 

to scattering on lattice vibrations, TW, (T) «al, The data obtained for 
thallium show that (1) holds only in first approximation, (T/K, op + °K 
coincides with 9 ft within the limits of measurement accuracy and has 


approximately the same value at 4-5°K for all specimens (maximal deviations hg 
~ 20%). At lower temperatures a systematio decrease of TW, (7) in the case ee 


of a decrease of the specimen purity may be observed, The ratio of the 
_ fraction of electron scattering from lattice inhomogeneities to scattering 
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Thermal Conductivity of High-purity 3/056/60/039 /006/016/063 
Thallium and Tin BO06/B056 
“ie thermal vibrations is characterized by the quantity ¢,/Lar? (for T=T,). 


From the table it may be seen that for the purest specimens the thermal 
conductivity for qT, is limited by the electron scattering by thermal 


vibrations. The thermal conductivity K, of a superconductor is determined 


not only by the thermal conductivity of lta eleotrona, but also by that of 
the lattice; in the transition from one temperature range, where electron 
thermal conductivity plays the leading role, to a range where a thermal con 
-duativity of the lattice predominates, a change in the function K,(T) is 


‘thus observed. This change occurs in the case cf thallium at 0.3 - 0.4°K. 
At still lower temperatures, K, = f(t"), n= 34 ~ 3,5 The change in the 


thermal conductivity on the transition from the normal to the super- 
conductive state is shown in Fig. 5 by the functions K/K,, = £(T/T,) for 


specimens of different purity (numeridal data: see Table). Herefrom it 
may be seen that with increasing scattering by thermal vibrations (decrease 
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a og ¢ o/tal?), K-/K decreases near 1. Ki/K,. in thig caso is nearly the 
“aane for thallium- and tin specimens with the sane g,/laT?. Tl and-Sn thus 
_ show, like Hg and Pb (Ref. 1), a much quicker decrease of the thermal 
conductivity of electrons in the transition from the normal to the super- 
sa conductive—state,—when-the-electrons-are-scattered—by—the-théradl -Vibrae eee 
aeons compared “with scattering by lattice inhomogeneities. The author 
thanks P, L. Kapitsa and A, I, Shai'nikov for their intereat and 
L. G. Koreneva for measurements; V, Geylikman, V. B. Zernov and 
_ Yu. V. Sharvin are mentioned. There are & figures, 1 table, and 17 
references: 5 Soviet, 9. British, 20S, and A Daten s 2.232. - 
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TITLE: . Tunnel effect between thin layers of superconductors 


"> PERIODICAL: . Zhurnal eksperimental'noy 1 teoretioheskoy fiziki, v. 41, 
ce 8 Ble Ba 1961 5 657-659 oe : 


Re gine 


TEXT: ‘This artiole presents tie results of.a study of the tunnel effect 

between’ Al and. Al;.In) Sn, ~Pbiiat temperatures of up to ~0.1°K on metallic - - 

“Layers w 107) om thick. The layers were. condensed onto a glass backing in> 
‘the form of 11 mm wide strips at a temperature of 300°K. The tunnel 

-. effect was.studied at the. junctions of the successively condensed metals. 
‘An aluminum-oxide film and, in some cases, a BaFo layer was used for 
insulation. The current - voltage characteristics (J - V) between the 

- above-mentioned metals were recorded in normal state (J, - V) and in the 

- puperconductive state (J, ~ V).. For the tunnel transition of electrons in 
the normal state (above critical temperature or at field strengths higher 
critical), the J, - V characteristic is linear up to mio7d ve. At greater 
potential differences, deviations from linearity are caused by the passage 
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of the electrons through the potential barrier. Fig. 1 illustrates the 
Ghunge in the J-- V characteristics of metals on passing over the super- 
conducting state. If, at 0.1°K, the blurring of the £(E/T) Fermi 
distribution is negligibly small, -then, current due to tunnel effect 
between the superconductors will only appears when a voltage VS(A, + A,)/2. 


“ta applied, where A, and A, are the gap widths of the superconductora in 
question. It is thus possible to determine A, + 4, from the data in 


Fig. 1, and then A can te calculated for Al, In, Sn, and Pb. For the 
aluminum specimens, only the ratio 2A/xt, = 3.37 + 0.10 remained 


constant, while A varied with the critical temperature of the specimen . 
(1.35°K $7, $1.45°K). For the other metals, the authors found (A in 
millielectrénvolts); bo, = 0.505 + 0-01; Aa, = 0.56 + 0.013 


Ao = 1.33 + 0.02 mev; 2 Ar, /kTy = 3.45 + 0.075 2Ag,/kTy = 3.47 + 0.07; 
20 p,/kT, = 4.26 + 0.08. For equal probabilities of tunnel-type penetra- 


tion through the barrier in the normal and superconducting states one 
obtains | 
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calculated from this formula for the pairs of superconductors studied are 
illustrated in Wig. 1. Theoretical and experimental values are very close. 
They only differ in the immediate neighborhood of 4, + tj g* In Al, in 


~the range TAT, o increases beth where evw A, + A, and where. pe 


evn Be A,*. The occurrence of current at 4, - A, due to the blurred 


distribution (f(2/T)) was thoroughly investigated by J. Nicol, S. Shapiro, 
P. Hy Smith (Phys. Rev. Lett., 5, 461, 1960) and N. V. Zavaritskiy 
(ZhETF, 33, 108%, 1957). ‘The results obtained by the author for Al ~.Pt ea dais 28 
- agree with the reeults of the sforementioned papers. Similar results were ae 
_, found for Al ~'8n,, The additional o maximum at eV = 4, - A, is most Le 
distinctly marked in Al - Al pair. Between V = O-and eV « 2A, the o rate 
diminishes several times. The potential difference at which o of Al - Al 
increases substantially is temperature dependence, due to the temperature 
dependence of the width gap A. The temperature dependence A(T) shown in 


Card 3/'6 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010003-7" 


oer es 12008 CIA-RDP86- sacar rere 7 


3H: G25 Ee ew its bath SN Secret er 
: Ss 


ae “= eee 8 /056/61/041 /002/028/026 
unnel effect between thin .,- B125/B138 

- Big. 2 agrees fairly. well with the existing theory...The present paper 
shows, that tunnel effect between v1079 om thick layers of superconduetors 


is satisfactorily explained.by the modern theory of superconduction. The 
ratio. 24 /xt, is no universal conatant. When studying tunnel effect in 
thin layers, the authors found no appreciable anisotropy. P. L. Kapitsa 
and A. I. Shal'nikov are thanked for their interest in the work. There 
are 2 figures and 6 references; 3 Soviet and 4 non-Soviet. The two 
reforences.+o Englisn-language publications read.as follows: J. Giaever. 


Phys. Rev. Lett., 5, 1475 464, 1960; J. Niool, 8. Shapiro, P. H. Smith. 
Phys. Rev. Letts, ar 461, 1960. 
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SAN ee ances 


eres 
VITLE: Variation of saturation magnetization of ferromagnetics at 
, helium temperatures ; 


PERIODICAL: Zhurnal eksperimental'noy i aac venous findkiy ve 43, 
noe 5(11), 1962, 1636-1643 


TEXT: “The temperature variation of the spontaneous magnetic moment, 


du ,/3T» was measured between 1.4 and 5°K on iron and nickel oylinders, 


3 cm long and of 0.18 cm diameter. The impurity content of Ni was <0. 1%, 
that of Fe< 0. 03%; both samples were annealed’ in vacuo at 1000°C for 
-. 5S - 4 hrs. Since the variations of M, are very small in this temperature 
region (0. 01%), dM ,/4T was determined from the oscillations of M, . 


" dnduced by temperature oscillations. The amplitudes of the setvec were 
measured with three thermometers; the frequency was 9.2 ope and the 


wavelength 16 om for iron and 3.6 om for nickel. At 4.2° K the magnetic 
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dep caer ed x = QH” -3 for 19 H¢ €11 koe and gato” for Ni. From 
M=M. (1-gi” 2), gx Q/2M, ~10", 4, £510 COSM for Ni, 

au/at =~ (dM, /av) (1-8/i )- (M Wi )(dg/aT) follows. The corresponding / : 


é -- gurves are shown in Figs 3 and 4. How far Bloch's law is satisfied at ‘5 
a these temperatures was examined from the temperature dependence of dM /M, aT, = 


which, according to Blooh, should read aM/M dT ™ Son'/?, For nickel, : ae 


agreement was found between 3e 5° K, but for iron this was the case only at 
a field of 2 koe. At lower temperatures or erceneer fielde the law is 


‘violated and aM /M, dT decreases more rapidly than ~T 1/2 . The results 
eRpnenes are esaaanel with the apin wave theory, wherefron 
& = AK + pH and 


% is Boor 
M, = M(t — Ee [¢(3)— or () (Hi) (4) aD, (8) ae 
dM, i) ‘ 8 SS 
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Variation of saturation magnetization of ..B102/B 

result. Kio the wave vector of the spin wave, A is a quantity 

proportional to the exchange integral sand § (x) is Rieman's zeta function; 

for iron C # 3.7°10 ae and p = 1.1¢10° Were/a~'« set » where Hy jie Bohr'o. 

magneton, for nickel C = 10 “9 and p = 0.22: 10" 2056/0 « 0. 25ny s Hence 

the temperature dependence of Me agrees well with the spin wave theory. 

There are 6 figures and 1 table. a 

ASSOCIATION; Institut fizicheskikh problem Akademii nauk SSSR 
(Institute of physical problema of the Academy of 
Sciences USSR) : 

SUBMITTED: June 13, 1962 


Fig. 3. dM/d? » £(H) for Ni; o at 2°K and at 4.2°K. 


vig. 4. dM/dt = £(H) for Fe; 0 at 2°K and at 4.2°K. 
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AUTHOR: Zavarov, Ge Avy,Enginoor . S00 /119-59-9=11/19 ae 
TITLEs {Simple Dosing Device cae 


PERIODICAL: _ Priborostroyeniye, 1959) Nr 9, pp 22-23 (USSR) 


ABSTRACT: The author of the present paper constructed and tested a simple 
dosing device for the automatic periodic dosing of two liquid 
components. This dosing device is suitable for the production of 
periodically operating automatio appliances, used for the 
colorimetric determination. of slight admixtures in liquids. 
Together with potentiometric determinations of an excess of a 
reagent, limits of admissable admixtures may 2180 be determined 
by the above dosing device, as part of an automatic signalling 
apparatus. Tne construction of such a device is shown in a 
figure. The main component passes through an apparatus with 
continuous flow into the device deseribed above, and from there 

_ drops continuously into the funnel of the graduated pipette. The 
pipette gradually fills up to a certain height. When this is 
reanhed a siphon is put into action and the measured amount Be 
“pours into the mixer. ‘The operating mode-of-the-different parts ; 
‘of the device are desoribed. The specific weights of tho GI 
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“A Simple Dooing Device S0V/119-59-9-11/19 


components which are to be dosed must be taken into account in 
the production of this device. The frequency of the dosing 
process is hardly noticeable in the performance of the graduated 
pipette. The dosing device desoribed hore is used for adding 
 ‘gmall amounts of a reagent to comparatively large amounts of the 
oe es main-component..After_slight adaptations the dosing device nay 
also be used for solving other problems. In the apparatus tested & 
py the author waste sulfuric acid was used as test liquid 
(main component). The av.thor added an exactly measured amount of 
a reagent (additional component) to 50 ml acid. After mixing the § 
"mixture was passed into™a photoelectrolytio coll. Operation of : 
“the device may be described as follows: If the -maximun.content. of .— 
the admixture to the acid is 0.03%, the signalling device, : 
connected with the dosing device adjusted to thie content, gives 
a signal as soon as tho above standard (0.03%) has boen excooded 
by 0.001 to 0.002%. Finally some hints for the successful 
production of this device are given. There are 2 figures. 
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‘ABSTRACT! §Tho possibility of constructing an integrated unit for patenting wire in 
which the heating and cooling of the wire are ca rieqout fa fluidized bed of fine- 
grained material was studied on specimens of U7A, U8A, USA," and E1-142!stecls. The 
use of a fluidized bed made it possible to Increase the rate of the patenting process 
by a factor of up to.6, or at the same rate to correspondingly reduce tho length of 

the heating systems as compared to the existing fuel-oll and electric furneces, By 

burning gas in a fluidized bed where oxygen is deficient, a nonoxidizing atmosphera 

con be created, 30 that the decarburization and scaling on the wiro surface are olime 
inated; in addition, the patenting can be performed at high temperatures undur these 
conditions, and thus he strength characteristics of the patented wire and hence the 
mechanical properties‘ Of the drawn wire can be markedly {mproved. High-te»perature 
hoating during patenting increases the stability of austenite, and honce, leads to a 
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